We report the first experimental demonstration of two-dimensional spatial solitary waves in secondorder nonlinear optical material. When an intense optical beam is focused into a phase-matchable second-order nonlinear material, the fundamental and generated second-harmonic fields are mutually trapped as a result of the strong nonlinear coupling which counteracts both diffraction and beam walkoff. 
case to lead to instabilities and eventual blowup in the paraxial approximation.
Experimentally, breakup or catastrophic filamentation of intense optical beams in Kerr media is observed [3] . Even in the nonparaxial case for cylindrically symmetric beams in a medium with a thirdorder nonlinear (yt31) response, propagation results in multiple foci and, therefore, is not solitary (solitonlike) in nature [4] . On the other hand, two-dimensional solitary waves have been proposed in materials with saturable third-order nonlinearities due, for example, to saturable one-and two-photon absorption or electron avalanche ionization [5, 6] . To the best of our knowledge they have been demonstrated only in atomic vapors [7] . For completeness we note that other mechanisms such as the photorefractive effect have recently also led to the prediction and demonstration of photorefractive solitons [8] .
In all cases the material responds to the presence of the optical field by a nonlinear change in its refractive index.
A drastically different approach for the formation of oneand two-dimensional solitary waves involving quadratic nonlinearities (gt21) was proposed theoretically as early as 1976 [9] . Recently this approach has been revisited and it has been shown that indeed it is theoretically possible to propagate stable two-dimensional solitary waves in phasematchable second-order nonlinear materials [10] . In When the nonlinearity is negligible the expected linear behavior is observed: Both extraordinary waves walk away in space from the ordinary fundamental field and diffraction takes place. Our previous work showed that a positive phase front distortion is present near phase matching and thus induces self-focusing in thick samples, while the saturation mechanism is due to conservation of the total field energy [12] . A close inspection of the governing coupled nonlinear equations shows that, with no second-harmonic input, the second harmonic will try to grow between both fundamentals.
Both on the selffocusing side of phase matching and at phase matching the nonlinear interaction progressively changes the output beam profiles as the peak intensities change from 0.1 to 10 GW/cm . In this regime self-focusing dominates diffraction, as shown by Fig. 2(a) . Down showing that diffraction is overcome.
Our numerical simulation is also presented. The output profiles, in both the, laboratory and numeric experiments, were fitted by Gaussian profiles resulting in the fluctuations observed in Figs. 2(a) and 2(b) . Figure 2 (b) also shows that the peak intensity is highly enhanced over that of a freely diffracted beam. The above combined effects, good collimation, and high peak intensity are of paramount importance for the use of these beams in subsequent nonlinear optical processes. Note that under appropriate conditions, solitary wave interactions will also occur in a parametric generator or amplifier [13] . A similar evolution into solitary waves is observed on the self-focusing side of phase matching [hkL ) 0 with the present convention This is shown in the inset of Fig. 2(a) 
